The recent result from the chromium source experiment carried out by the GALLEX collaboration implies interesting limits on the parameters ∆m 2 and sin 2 2θ describing neutrino oscillations. Values of ∆m 2 > 0.17 eV 2 for maximal mixing and of sin 2 2θ > 0.38 for ∆m 2 > 1 eV 2 are ruled out at 90% C.L.
The GALLEX collaboration has announced recently the first result of their experiment with an artificial neutrino source [1] . This is the first successful test of a solar neutrino experiment with an artificial radioactive source of electron neutrinos. In this note we use the fact that the 71 Ge production rate reported by GALLEX is close to the expected rate to derive limits on the electron-neutrino oscillation parameters.
The GALLEX experiment is described in detail in [1, 2] . The neutrinos emitted from the radioactive source, The production rate, Q Ge , of 71 Ge atoms in the absence of oscillations is given by the following integral over the volume, V , of the detector:
where Φ i is the rate of neutrino emission in each 51 Cr decay mode, r is the distance the neutrinos travel between production and capture, N Ga is the number density of 71 Ga atoms, σ is the neutrino capture cross-section, and E i ν is the neutrino energy. We have computed Q Ge taking into account the detailed geometry of the detector. Our result agrees with the estimate given in [1] with an accuracy of better than 1%.
The GALLEX collaboration reports a result of 1.04 ± 0.12 for the ratio,
Ge /Q Ge , of the measured production rate of 71 Ge atoms to the rate predicted using the cross-section calculated in [3] . Including the estimated theoretical error [3] of ±3% gives a total error of ±0.13.
If the electron neutrino produced in a 51 Cr decay oscillates [4] into another neutrino type, ν µ , ν τ or a sterile neutrino, ν s , the 71 Ge production rate, Q 
we renormalize the distribution of the total error using a Bayesian approach with a flat prior distribution, as described in [5] .
The results of our analysis are shown in Fig. 1 Our result improves by more than an order of magnitude previous limits on the maximum ∆m 2 allowed by accelerator experiments. The best upper limit from electron-neutrino disappearance experiments [6, 7] is ∆m 2 < 2.3 eV 2 for sin 2 2θ = 1. In the ν e → ν τ appearance experiment [8] a weaker limit, ∆m 2 < 9 eV 2 , has been obtained. The reason the GALLEX experiment implies a better limit on ∆m 2 , despite the small distance between source and target, is that the energy of the neutrinos from 51 Cr decay (< 1 MeV) is much lower than the typical neutrino energy (∼ 30 MeV to ∼ 50 GeV) in accelerator experiments.
Our upper limit on the mixing angle for large ∆m 2 is better than was obtained in [6] but does not improve the best existing limits from Refs. [7, 8] . The most stringent limit from accelerator neutrino experiments is sin 2 2θ < 7 × 10 −2 [7] , which however is reached only for values of ∆m 2 > 100 eV 2 .
We note in passing that the gallium solar neutrino experiments also place a strong limit on possible electron charge non-conserving interactions. Since 71 Ga is heavier than 71 Ge, the decay 71 Ga → 71 Ge is only forbidden by charge conservation. From the observed rate in the gallium solar neutrino experiments [9] , one can conclude that the ratio of charge non-2 conserving coupling constant, ǫ G F , divided by the usual weak interaction coupling constant,
if the charge non-conserving interaction is also described by a four-fermion interaction (see the second of Refs. [3] , p. 359).
In conclusion, the limits on neutrino oscillations implied by the recently announced GALLEX radioactive source experiment improve thirteen-year old limits obtained in electron-neutrino oscillation experiments at accelerators. 
